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4 whe '$xcTION. 1. 


. Extraction of the Square and 
Cube Roots by dividing by two and 3 
and many other operations with eaſe and 
Expedition, which by the common method 
W with great difficulty to be practi ſed. 


1 the Mathematicians of that time, that 
they tranſlated the work, and extended the 


ventor, ſo that at the end of twenty 
Veats from the time of the firſt publica- 
tion, there appeared as many different 
Tresiiſes on the ſubject, amang Which 


„Edmond 1 Mr, Edmund Win- 
gate, Mr. Richard 
tbaniel Roe, Mr. Henry Gellebrarid, of 
Hur own. countrymen ; and thoſe by Mr. 


985 8 Urfinius,. Mr. John Kepler, 3. Artificial Arithmetic is the Lelence - 
1 00 ou D. Henrion, Mr. Adrian Vac, Mr. 05 Computation by help of Numerical 1 
Francis Cavalerius, Mr. Ludovicus Fro- Tables adapted in a particular manner for Y 
bens, and Pierre . e 0 were” ſhortening the Computations that would . 4 
1 — 47 . ariſe in Natural Auchmetiee. 4 


% 4 «4 


pay, p 9 5 with 5 
nciple, he made O the Logarithm of 
Ladius,. diminiſhed the Logarithms of the 


| Im as 3 e Werfel, and 


- 2+ This Invention was ſo well received 


plan which had been laid by the In- 


. were thoſe by Me. Edward Wright, Mr. 
_ - Henry Briggs, Mr. John Speidell, Mr. 


Norwood, Mr. Na- 


therefore the Mathematicians of thoſe 


times, with the approbation of the In- Ec 
ventor, altered the Logarithms of Num- = 
bers to chat of the form  intitled Com- 1 

mon Logarithms, and thoſe of the Circle, 


to the form jntitled Log. Sines, aaa 

Fey „ Arithmetic i is the Scienze of Num- 

bers; Geometry the Science of, Moat t 
tudes ; Mathematical Science is er 
Arithmetie or nen one Compoſe 
tion of both. is 


* 
| 155 
* 
N 
o 
TEES 557k 


.* HY: 


* 


fuch Principles as are remembered 
dutore 


either tien or ee or char ere 


2 to a. Numbers, for - 
— out . ſolutions by Artificial Arithme- 


6. Logarithms are Artificial Numbers 


pc TOE EEE, on 


2. Natural Arithmetic i is hs Science 5 
"of Numerical Computations by the pen, 


; pencil or other marks of 3 aol | 


eee ee 


„ 
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75 the Invention of . 9 00 for Six ſets of 3 3 2 | 3 

55 2 1 Logarithms were invented by for Natural Sines and fo-ſines, Tag 2 

Z JohnLordNepair,Baronof Marchiſ- gents and. Co-tangents, Secanis melt 1 1 
wh ton in Scotland, and in 1614, publiſhed . ſecants. . 1 
by him in Latin, under the title. of Me 4. This kad of the Inventor. wan. a A 
eee Canoni: Deſcriptio z with the ſhorteſt that bas appeared; but it es I 

. their application to Trigonometry and the quired the ſame; readineſs in adding and A 

i ipe of the Sphere, performing Mul- fubtracting Affirmative and Negative | ; 
pete by Addition, Diviſion by Sub- Signs, that is neceſlary. in Algebra and 2 


* 


5 "Fo A Logarithm * hath two Parts, 
Wich are ſeparated * each eee 


is the 


3 oint. Bir way 
Jane Sher $67? i of] 


8. The . is moſt commonly no no 
than one or two Figures. 
ecimal Parts may be either as e are 
from the Tables, or. £0H 
- Natpral Numbers are ſometimes 
Abfolute Numbers; 1 may be 
1 Numbers, Vulgar Fractions, 
5 Decimals or Mixed ; but operations are 
5 made moſt with their r Logarithms, 
when they are either Whole Numbers * 
Decin als, or e 1 


1. The 3 of Nate Num- 
bers axe here c alled Common Logarithms. 

ch Natural Numbers may begin at 
Vuity, and increaſe in a Teile order to 
ten, one hundred, 2 thouſand, ten thoy- 
fand, &c- Or may decreaſe" in a 
* ſucceflive Order from Unity th, 5 
2 a thouſandth, ten CR nach, 


g 1 7 * 
„ 


Ke containing all intermediate Naber Log 1 
= 9, e 1 
4 1: TheRadips 755 Circle is fu 
houſand Millions — 
2 Parts; 3 Try to this Radius the lengths 
of the Natural Sines, Natural Ta — = 


veen thoſe extremes. 

2. The Index of the Logarithm Aa 
Natural Number is O, When Os! | 
Number hath but one Figure of a Whole 
N - but when it hath Rod, Nh more 

gures of Whole Numbers, ſubtract 
1 ity from that Number, che Remainder 
the Index. "Otherwiſe, add Unity to 
the Index, and the Sum is the Number 
"of igures of Whole Numbers in the 
Natural Number to which it belongs. 
. The Decimal part of à Common 


_ *Logarithm is the fame whether the Natu- f 


ral 3 to Which It belor be a 

Whole Number, a Decimal, or partly a 
"Whole \* ref and partly x "Decimal, 

Ko I Logarithms are not wanted 

BE Bob Numbers teſs than a fingle | 

Figure of Whale Numbers, the Indexes 

| gy e 5 but when Indexes 

for Natural Numbers 

A $ than Paley, how 9 will he 

Ive. * 


«> 4 be 


. 


every Minute of the Ys 
' 2. The Natural Sines, Tangents and 


Sign + plus. Ne 6 ial 00 => 
ways written with the Sign — minus. 


6, The Deci art of a Comms 
gatith by ſupp! ſed to \ 
e e 1 unleſs it pl Jo by 


Toto 3 previous to any farther * 


K FF 


7. ln a Table of Common Loga- 
cis following each other in the order 


of the Table; As 100 is to rence 


of Logarithms, fo is any 
her lels than TOO, to a fourth term, which 
is the Difference of Logarithms nearly for 


that additional Natural Number ; 3 gd 


5 verſa, © FE: 
$. ln the Linear Table for Propor- 
tional Parts, the two laſt Figures, to make 


Six in Natural Numbers, may 'be found 


thus. Find the Common Tabular Differ- 
ence of Logatithms. at the Side of the 
Linear Table, and with this, go tow 


the © 


Natural Num- 


ntre till you come to a Parallel 


with any given leſs Difference of two 


5 Logarithms (one of which is near 


at common Difference) and underne 


£5 the two additional Figures for Nato 2 ä 


Numbers A 3 ” EY _—_— 


_— } 


Lo ded into T 


ml Natüral Secants, are compu 
rant. . 


Secagts, are conſidered as Natural Num- 
bers; and the 


ents and Sccants. ; 


3. By this wiſe inſtitution of the Table, 


fir, no Obſervation with the moſt per- 
fect Inſtruments, can exceed” 
diviſions contained in the Table; 18 
ſecondly, the Logarithms will always 

free from Negative Indexes, which'w 4 


be with ſome difficulty operated with Af- 2; 


firmative ones. | 
4. In the following Tables, both the 


Jace e im . 8 
er ec al 8 


Common Logarithms of 
7 ate the Logarithmical ines, Tan- : 


the Sub- | 


. 


r 


be 10K 


hm, an "TOP 


| oppo to each Minute of a Degree. 


4 125 Complement, is the Remainder to 
3 Degrees. Supplement is 

| er to One Hundred 
egrees. 

6. Log. Sines, Tan 
"hr? Arches and their Cotaplements, 3 
real; and thoſe for Supplements, beco 
2 as though they were real, by 


_ ecrning Phi and Spherical Triangles; 
Thoſe of Arches added to Ninety Degr 
neither exiſt, nor do they come 
Operation with the uſual Analogies. | 


Logarithms in this Treatiſe. 


2 The firſt page of this Table thews the 


rw 8 and their Logarithms 
8 to each other,” from Unity to 
Ft - "the Index and Decimal 
1 az they are to be taken out for uſe,” 


che ſecond Page, this Table. 


be in another and mote conciſe form, 
with one Figure under N. for Natural 
Numbers, which go on in a ſucceffive 
.order, and end at Nine hundred ninety- 
nine; the firft right hand Figure of the 
Whole Number being placed at Top, 
and ſeparated from two 1 99 fonowing 
it by a Point. 

3. At the right hand under D. are the 
Mean Differences df the intermediate 
Logarithms, anſwering to one Hundred, 
a Unity with the two Cyphersfollowing 

em. 

4. The Thdexes of the Loguiittand 
ö this Table, are to Be üſed as 
they are placed, when the Natutal Num- 
ders do not exceed Ten Thoufand, what- 
ever the Decimal Parts are for ſupp lying 
the places of Tenths and Hundre the, 
| filledin the places of the two Cyphers. _ 


When five or fix or more Figures of” 5 


nel Numbers are in the Natural Num- 
der, the Index muſt be greater than that 
in the Table, as before directe. 

6. When 


" the firſt left hand ' Figure expreſſeth 
Tenths, the Index is Minus one; when 
trexpreſſeth Hundredths, it is Minus twoz 
when Thoufandrhs, Minus three, c. 46 
"BY OP O's. en. 


are to be taken out, | 


aud Eighty | 5 5 
nts and Secants,. | 


the original Analogies con 
Ts 


V. Minutes belonging. to them 
M Dae pes, of "the Table of - 5 55 


the Degrees are ne and over. 
are the Minutes belonging to them. 252 
the left, at. Bottom, in a ſmaller Cha- | 


(in the Natural Number) 


J 2 y | ; 4. 8 7 f 5 0 * 4 
5 f 3 4 2 i 7 ah 4 | # — 91 


. pe the 27 . . 


Left, apd under theſe Deg egrees, are 


In = 

right hand corner at Top, in 4 ſmaller 
Character, is a Number ſtanding for De- 
grees, and underneath are the ow 
anſwering, arg thele are the 2 


plements of the 
may be taken bat k 
2. At the Bottom on 


ih 
a 


rater are Numbers ſtanding for Deg; 
and over them are the Minutes belonging 


to them; theſe are Supplements to the 
Degrees at Bottom on the Den * 


and their Minutes. ; 
3. The entitled Degrees in oppoſite 


Corners of che page and their Minutes, : 


are Complements to each other, The 


entitled and unentitled Degrees, over each 
other, are, the one under, and the othes 


as much above a rant. 


4. The Sines, 


Top, belong, to the entitled 3 and 
unentirled upplements at Top. 

at Bottom belong to the Degrees 
their Supplements at Bottom. 


leſſened by Ten; the Secant leſs Radi jus 
is had b omittit R 
fequehtly, 


\ Radius 


Co- ſines, Tangente, 
Jos tangents, Secants, Co-ſecants, and 
Complements-atithmeticaly entitled at 


gee] 
The Co-ar. or. Com plement-arich- 
metical is the Co- fecant, Re its Inden 


z its Index Ten, Con- 8 


6. From theſe Tables, there may be 
taken out by Inſpection, to the neareth 
Half Minute of a Degree, the Sines and © © 
j Co-lines,” Tangents and Co-tangents, 

| lan and ONE. Secants li 5 


— 


ding and. Compt ware 


« * the Trinh of the Tabla, 
- . To The Sine and Co-fecant together in 
one Sum, . at PE. 
any Decimal Fart. +»; 
g. The Ce. Ae and Secant together, 

* Hake Index Twenty _ 4 8 
3. The Tangent and eee to- 

x] : ether, make Index Twenty. 

. e the Log. Sine add Radius (or + 
| Tadex Ten) and from the ſum ſubtract 
the Log- Tangent; the Remainder is the 


Log. Co- ſi ne. 


A 5. To the Log. Sine add Radias, and 


7. To the Log. Co · fine add Radius; 

„„  _ -and from the Sum ſubtract the Log. Co- 
V 5 the Remainder is the Log. 

; 8. To the Log. Co-tangent add the 
: Tap: Sine, and from the Sum ſubtract _ 


| 55 8 ET 5 the Remainder is the Log. Co- 


. 


e L662 ce add the Log, - 


55 5 3 * and from the Sum ſubtract 


Nan; the Remaigder is the Log. 
Sine. 7 


4 
7 


5 : ö 8 7's N e n Lr. 3 


BE „ 15 1. Take Half of a given Arch, 


and add together, the double of the Log. 
Qine of that Half, and the Logarithm of 
Nuo (namely, o, 361030) omit Radius 
_ in the Sam, and It is the Log. Verſed 
Sine of the given Arch, _. 8 
8 2. FF Take Half of a * 
S double the Log. Sine of that H 
N mfrom this double ſubtract 9. 698970; the 
>  » ,. - __ Remainder is the Log. Verſed Sine of the 
„„ ea Siren Arch, 5 5 
Theſe two Conſtant 1 o ets, make 
Kasus or Index Ten. If the Arch is 
. e n wp its * 
8, +5 as 8 e 


J 8 PY 

* D 2 1 45 2 5 % 8 mw 0 
| s i : \ 
1 : : S's E. * 


r 


% 1 * 7 1 4 8 - 12 
8 7 
ix 5 * * " . a - 


rere Scent, 275 : 


2 o * 3 pf 1 , * 
RRR ö . 
"wha $i N Sr * 15 al” 
PISS $4, 65 1 F l 4 — 
e : Sv >; 8 
. . ä 
3 W475 ; 9 r 
= * A 1 * * & 2 8 
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INTRODUCTION. > 
43s. [<4 To. the Log. Verſed Sin 1 892 13 


ſubtract 0.301030 take Bog 5 the- 


Lemainder, and it is the Log, Sine of | 


Arch, Which Arch being doubled, 85 
i; the Arch of the given Log. .Verſ 8 5 
Sine. 5 
4. * To the Log!” Verſed Sine BY 
an Arch, add 698970, take Half 
* Sum, and it is the Sine of an 
ob which Arch being doubled 

the Ard al he ging hs Var Bn. 
' I 


f the Short Table at the Battom of F very © 
Page of - the Te: Sinen, Tangent, Ste 
cams, Se. +. 5 "5 
1. This Table ths the Mean 'Dif- 
ferences of Logarithms for Sines, Co- 
Lines and Tangents, for every Sixty Se- 
conds in the Middle of the ſame Page ; 


: from the Sum ſubtract the Log. Co- ine; | 
A the Remainder i is the Log. Tangent. and conſequently, it thews the like for the 1 
ES. S5. To the Log. Co-fine add Radius; Co-tangents, ts,  Co-ſecants and 

Aud from the Sum ſubtract the Log. Complements-arithmetical. 

6 Sine; the Remainder is. the Log · Co- 2» From Sixty Seconds, it 1 | 

˙7uꝙ . „ do the Lower Claſſes of Tens and Units, 


to a Second; for taking out the Seconds 
when Logarithmic Differences are given, 
or the Proportional Parts of Logarithmic 
Differences when the Seconds are given, 
by InfpeQtion... 

3. Near the Beginniog of the Qua- | 
grant the Differences of the Sines and 
Tangents for Sixty Seconds, from one 

legree to the next following, are much 
greater than toward the End or Middle 
of the Quadrant; to correct the Error 
that may ariſe from this, a Table is at 
the End of the Log. Sines, Tangents, 
Secants, &c. for getting the neareſt Se- 
cond by Inſpection. 

; e Logarithmic Differences, le- 
wiſe their correſpondent Seconds of a 
Degree, are either additive to, or ſubduc- 
tive from the Sines, Co- ines; Tangente, 
Co- tangents; Secants, Co- ſecants; Com- 
, ne and Secants leſs 

adius, or their Correſpondent Arches gs! 
as they increaſe or decreaſe, the Order 
which is ſhewn by the Numbers; in the 
reſpeQive Columns. 

5. When the greateſt en is re- 
quired, the Common Difference of Lo- 
garithms is to Sixty Seconds, as the Differ- 
ence —— a * * en 

near 


= 


: 4 1 


4 i ith Table, "APY add] 


| 2 - Nanaber of Seconds j and vice ver 


eaſily thus! 


86. Take" the id Dilfershive for 


Sees from the Table of 


| a 


5 e ddit 
2/7 * 4. *F LET . 

. . 

' 1 _ 


hy LS tie e ro get the Total,” 
4] of te | vi and Siet, of Aff e ot 
e PFF one * 1 — 
4 15 . . ate fuck. as are either all 82.64 Log. n Pp 
_ affirmative of all negative ; unlike Signs Potts 2568.97 Log. 440 4403730 
de ſuch as are partly affirmative "and. SIGN EXAMPLES. „ 
Pit negatives” * ; Motte 785.4 Log. gehe 5 6f 
Ps ” The Aggregate or Total of ow” | ge ber. 1 
bers with like Signs, is their Sum, The lt. 2503 Log: 0.408798 © 
| Axgregate or Total of two "Numbers, | ExXAMPLE 3. 8 
With unlike” Signs, is their 3 Malt. 7852 Lag 894980 7 


| having the Sigri of the greateſt of them. e 2 003264 Log 3.31/50 SE 
When unlike 1. are in more Frodt. A 
| than rig Numbers, they are bronght. -- © > pl 
N two Numbers, by taking L ; 
| 33 wich plus and the Sum of thoſe 1. war ory eee Number 


Of t 1 Lubeelel Rules. 5 171 the 5 — of its Cube. 8 


with anus 
D 


1 find it at the Side of the eee, of the ee and iel 
5 "=. — and-go_ therewith toward! tipliery-is: the L 
1 the Centre En you come to 4 Parallel of du. PE Lo as 2 
_ rhe fame Side equal: to a given lefs Differ-- 25 The Aggrega | 
N ence of. Logarit wins, and underneath are Parts of 9 and their Overplus 
5 .. wier Tem er Tens, is affirmitive, and muſt be 


rtional 
. a- 


ee 


carried as ſuch tõ the Sum 3 


. 


. J 


che Sum” Raifing of \ Powers by 


1. In Moltiplieation; there are Mal 3. Four times, five- times, me. ries | 


| Bpiſean, Multiplier, and 
. In Disiflon, chere are 


5 5 Diviſor and Quotient. 


380 In Direct 8 hes a what hath been faid- of the. Index — 
the firſts ſecond __ third terms given, to dee Part. | 


LD . a fourth. 


| kg lied byte e dee, 08 Sque 4174-45 Log. . a 
ee the Cube Nod t; the Root mul- es EXAMPLE 2 OO 
ep by itſelf, apditharProdudt by the. No, 2.90. Log. 239% % 


| Ry 1 Root, gives the Cube. 


6. In contivued eben M ExAMvLE 
x OR Ratio (or Multiple)” ds whe 8 
5 Page following. each” ober is the Cube 0737 „ ee 


„ "To. Increaſe = Square any Nember og a 
| i ef times, is to find the Square Root of a 1. The Difference between the _ . 
: > Square, which is PG that Number rithms of the Dividend and nc, 


ot times. 


8. To increaſe + 2 Cube any 


es is to find the Fg oe 


I Bhd 


8 
. « p g + > g 
„ e 1433 ** * , 8 . 
- 2 * n x - 
5 7 da PH Nb 
\ 4 | | | 
1 * 
% 
3 72 
Ma 7 
| : * 
$ 2 NS 55h 
1 W 
4 
235 0 


Produc. © | the Logarithims of the fourth, and 


Did ar - Powers, Ke. 


4. Here due regard: muſt be ki'to 


4 ENA . 
ed Meet 22206; Wig Log. 1 "RFA 


boerse Log- 793820 
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